VULCANISED AND MANUFACTURED RUBBER
pumice, glass, silica, clay, graphite, antimony sulphide, cinnabar, minium
litharge, white lead, zinc white, lithopone, barium sulphate, etc.
With these variations and complexities of composition, it is not always
easy to analyse manufactured rubber completely or to determine exactly
the separate components. The analytical methods to be used vary according
to the nature of the product.
The usual tests and determinations are those given below. In every
case the sample should be taken so that it represents as far as possible the
mean composition of the object; it should be subdivided into minute
fragments.
 1.	Moisture.—About a gram is dried for 4 hours at 105-110°, pre-
ferably in a current of carbon dioxide.
 2.	Ash.—About a gram is incinerated in a porcelain dish, a small flame
being used at first in order to volatilise almost all the organic substances
without burning them ;   the flame is then gradually raised, care being
taken not to heat the residue too much.    Even when all precautions are
taken, the quantity of ash found represents only approximately the quantity
of mineral substances added, owing to the alterations which some of these
undergo when heated.    The ash is then analysed qualitatively,
 3.	Total Sulphur.—As in factis (q.v., section 3).
 4.	Chlorine.—i gram of the substance is fused with nitre and sodium
carbonate, the mass being dissolved in water, the solution acidified with
nitric acid, and the chlorine determined either gravimetrically as silver
chloride or volumetrically by Volhard's method.
 5.	Antimony and Mercury.—These, especially the former, may occur
in manufactured rubber as sulphides.   To determine them, 0-5 gram of
the substance and 10 grams of ammonium persulphate are treated in a
flask of about 150 c.c. capacity with 10 c.c. of fuming nitric acid.   After
a few minutes the main reaction is over, the flask being then carefully
heated on a sand-bath to complete the attack, 2-3 grams of the persulphate
being added if necessary for the oxidation.    When nitrous fumes are no
longer evolved, the heating is stopped (the whole oxidation does not require
more than an hour) and as soon as the mass begins to form crystals, 10
c.c. of hydrochloric acid (D = 1-124) are added and then hot water.   The
liquid is filtered and diluted, and the antimony and mercury precipitated
in the ordinary way as sulphides.
In practice sufficiently exact results are obtained by weighing the sul-
phides freed from excess of sulphur by successive washings with alcohol,
ether and carbon disulphide, then dissolving the antimony sulphide in an
alkaline poly sulphide, and weighing the mercuric sulphide after'again
removing excess of sulphur.
. 6. Substances soluble/in Acetone.—From 2 to 3 grams of the sub-
stance are extracted in a displacement apparatus for 6-ro hours with acetone,
the acetone extract being evaporated to dryness in a tared dish and weighed.
This residue includes the free sulphur, resins (those of the rubber and those
added, except a little insoluble in acetone), fatty oils and waxes, resin oils,
mineral oils and paraffin wax.
In the acetone extract the sulphur (free) and the saponifiable and un*

